Cocaine exposure at a sublethal concentration downregulates CREB functions in cultured neuroblastoma cells.
Previous studies showed that prenatal cocaine in an animal model decreased brain-derived neurotrophic factor (BDNF) activity in offspring's brain. Since BDNF is one of target genes of cAMP response element-binding protein (CREB), this study examined effects of cocaine on CREB activities in a human neuroblastoma (SK-N-AS) cell line. The MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazodium bromide) assay indicated that cocaine exposure at 5 microM for 24 h had no significant influences on cell viability. However, a 24-h exposure to cocaine at the same concentration significantly decreased the level of phosphorylated CREB, although no significant changes in total CREB proteins were observed. Consistent with reduced CREB phosphorylation, the electrophoretic mobility shift assay showed that exposure to 5 microM of cocaine for 24 h also inhibited CREB binding activity and significantly decreased BDNF mRNA expression. In addition, exposure to 5 microM cocaine for 24 h attenuated the glutamic acid-evoked increase in the intracellular Ca2+ concentration. Taken together, these findings suggest that cocaine exposure at the sublethal concentration downregulates CREB functions in the cultured SK-N-AS cell line, and that diminished intracellular Ca2+ responses may be associated in part with cocaine-induced downregulation of CREB activity.